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(54) VALVE DEVICE FOR SILENCER 



(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress resonance, 
caused by fluctuation of exhaust pressure, of an 
elastically flexible plate-type valve whose one end is 
fixed to a valve fixing portion of a housing. 
SOLUTION: In this valve device, a plate-type valve 43 
consists of two layers of a first sheet member 43A 
located upstream of exhaust gas flow and a second 
sheet member 43B located downstream thereof. Flexing 
of the plate-type valve 43 causes friction between the 
first and second sheet members 43A and 43B. Also, the 
first sheet member 43A is made thicker than the second 
sheet member 43B to make difference between natural 
frequencies of the two sheet members 43A and 43B. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the laminated structure according [ on what is constituted from a tabular 
valve which was equipped with the following, could bend elastically, could deform the 
bulb, and fixed the end section to housing, and ] this tabular valve to two or more 
sheet metal members — carrying out — bending deformation of a tabular valve — 
these sheet metal — the bulb equipment for silencers characterized by making it 
friction between members arise Housing which is bulb equipment which opens the 
kypocc path of the exhaust gas in a silencer when an exhaust pressure rises to place 
constant pressure, and has the valve port to which exhaust gas circulates. The bulb 
which opens and closes a valve port. 

[Claim 2] two or more aforementioned sheet metal — the sheet metal located in the 
upstream of an exhaust air gas stream in a member — the sheet metal located in a 
downstream in the board thickness of a member — the bulb equipment for silencers 
according to claim 1 characterized by thickening as compared with the board 
thickness of a member 

[Claim 3] two or more aforementioned sheet metal — the sheet metal located in the 
upstream of an exhaust air gas stream in a member — the sheet metal located in a 
downstream in the area of a member — the claim 1 which enlarges as compared with 
the area of a member and is characterized by forming a level difference in the 
peripheral face of a tabular valve, and the bulb equipment for silencers given in two 
[Claim 4] two or more aforementioned sheet metal — the claim 1 characterized by 
distinguishing between the length from the end section of a member to the other end, 
and the bulb equipment for silencers given in two 
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[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the bulb 
equipment which opens the bypass path of the exhaust gas in a silencer still in detail 
when an exhaust pressure rises to place constant pressure about the bulb equipment 
for silencers mainly interposed in the exhaust air system of the engine for vehicles. 
[0002] 

[Description of the Prior Art] An applicant for this patent as this kind of bulb 
equipment previously by Japanese Patent Application No. No. 1 10580 [ ten to ] It has 
housing which has the valve port to which exhaust gas circulates, and the bulb which 
open and close a valve port. Can bend elastically, can deform a bulb and the end 
section is constituted from a tabular valve fixed to housing. It is sat after the tabular 
valve has been energized by the elastic stability by bending deformation of self by the 
valve seat section prepared in the periphery of the valve port of the housing side 
which fixed the tabular valve at the closing side. By that by which a tabular valve 
bends in an aperture side and the valve port was opened when the exhaust pressure 
exceeding this elastic stability acted on a tabular valve, and Japanese Patent 
Application No. No. 177414 [ ten to J Whiie a square pipe steei is cut into round siices, 
and forming housing, raising the one-side portion of one opening edge of this housing 
made from a square pipe steel and forming a bulb fixed part The tabular valve was 
****ed, stopped and made this, the enclosure wall which encloses a tabular valve with 
pipe walls other than the bulb fixed part of housing was constituted, and what omitted 
the valve seat to which a tabular valve sits down is proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] Although opening-and-closing vibration 
arises in the thing of the above-mentioned conventional example in the tabular valve 
which you are made to open and close by the exhaust air gas stream, when in 
agreement with the resonant frequency of the tabular valve with which this 
opening-and-closing vibration frequency is formed by the single member, a tabular 
valve will resonate. Resonance of this tabular valve will become strong if bending 
deformation of a tabular valve, i.e., the opening of a bulb, becomes large. In order to 
plan the soup of an engine, even if he wants to enlarge the maximum opening of a bulb, 
it becomes impossible therefore, to set up opening as a demand. 
[0004] this invention makes it the technical problem to offer the bulb equipment for 
silencers which enabled it to suppress resonance of a tabular valve in view of the 
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above point. 
[0005] 

[Means for Solving the Problem] Housing which has the valve port to which it is bulb 
equipment which opens the bypass path of the exhaust gas in a silencer by this 
invention that the above-mentioned technical problem should be solved when an 
exhaust pressure rises to place constant pressure, and exhaust gas circulates, the 
laminated structure according [ on what is constituted from a tabular valve which was 
equipped with the bulb which opens and closes a valve port, could bend elastically, 
could deform the bulb, and fixed the end section to housing, and ] this tabular valve to 
two or more sheet metal members — carrying out — bending deformation of a tabular 
valve — these sheet metal — it is made for friction between members to arise 
[0006] according to this — opening-and-closing vibration of a tabular valve — 
composition — the sheet metal which counters in this case although two or more 
sheet metal members of each which are members also repeat the same 
opening-and-closing vibration — a member — since the frictional heat by friction 
arises and the energy of opening^and-closing vibration is diffused as heat energy in 
between, oscillating amplification of a tabular valve can be prevented 
[0007] moreover — for suppressing resonance of a tabular valve more effectively — 
each sheet metal — making the resonant frequency of a member different from ** 
wishes — having — it — each sheet metal — what is necessary is just to make the 
board thickness, area, and length of a member different from ** the sheet metal 
located in a valve seat side, i.e., the upstream of an exhaust air gas stream, here with 
the bulb equipment of the type with which a tabular valve sits down to a valve seat 
when securing the endurance of a tabular valve, in order that a tabular valve may 
strike a valve seat — the sheet metal located in a downstream in the board thickness 
of a member — it is desirable to thicken as compared with the board thickness of a 
member moreover, the sheet metal located in the upstream of an exhaust air gas 
stream — the sheet metal located in a downstream in the area of a member — the 
force which will force the sheet metal member of an upstream on the sheet metal 
member of a downstream by the contamination of the exhaust air gas stream to the 
aforementioned level difference at the time of valve opening of a tabular valve if it 
enlarges as compared with the area of a member and a level difference is formed in 
the peripheral face of a tabular valve — generating — sheet metal — a member — 
the frictional force of a between increases and a periodic-damping 
[0008] 

[Embodiments of the Invention] It is the silencer with which 1 is interposed in the 
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middle of the exhaust air system of an internal combustion engine with reference to 
drawing 1 . The tubed shell 11, One pair of the 1st and 2nd separator 14 and 15 is 
formed in the main part of a silencer which consists of end walls 12 and 13 which 
blockade the end and the other end of shell 1 1 . the space in a main part The 1 st 
silence room 31 between the end wall 12 and the 1st separator 14, It has divided in the 
2nd silence room 32 between the 1st separator 14 and the 2nd separator 15, and the 
3rd silence room 33 between the 2nd separator 15 and the other end wall 13. 
Furthermore, the exhaust air inhalant canal 21 which penetrates the end wall 12, the 
1st separator 14, and the 2nd separator 15 to a silencer 1, respectively, and is open 
for free passage with the 3rd silence room 33 to it, The inner pipe 22 which penetrates 
the 2nd separator 1 5 and the 1 st separator 1 4, respectively, and opens the 3rd silence 
room 33 and the 1st silence room 31 for free passage, The exhaust air excurrent canal 
23 which the 1st separator 14, the 2nd separator 15, and the other end wall 13 are 
penetrated [ excurrent canal ], respectively, and makes the atmosphere open the 1st 
silence room 31 for free passage is formed. 

[0009] And while drilling much bore 21a in the tube wall of 2nd silence room 32 
portions of the exhaust air inhalant canal 21. much bore 22a is drilled also in the tube 
wall of 2nd silence room 32 portions of the inner pipe 22, and the exhaust air inhalant 
canal 21 and the inner pipe 22 are made into the structure which can be open for free 
passage through the 2nd silence room 32. 

[0010] According to this, the distribution channel of the exhaust gas which flowed into 
the exhaust air inhalant canal 21 becomes two lines with the path which results in the 
exhaust air excurrent canal 23 through the path which results in the exhaust air 
excurrent canal 23 through the 3rd silence room 33, the inner pipe 22, and the 1st 
silence room 31, and bore 21a, the 2nd silence room 32, bore 22a, the inner pipe 22 
and the 1st silence room 31. 

[001 1] By the way, if a lot of exhaust gas flows into the exhaust air inhalant canal 21 
with high-speed rotation of an internal combustion engine, in the distribution channel 
of the two above-mentioned exhaust gas, the exhaust pressure in the silence room 32 
and 33 will change highly, as a result the output of an internal combustion engine will 
decline. 

[0012] For this reason, opening 14a for bypass paths which makes the 1st separator 
14 open the 2nd silence room 32 and the 1st silence room 31 for free passage is 
prepared. When an exhaust pressure rises to place constant pressure, the bulb 
equipment 4 which opens a bypass path is formed in this opening 14a, and a lot of 
exhaust gas is made to be discharged by three distribution channels which added the 



bypass path to the two above-mentioned lines by the atmosphere smoothly in the 
high rotation region of an internal combustion engine. 

[0013] bulb equipment 4 opens and closes the housing 42 which has a valve port 41, 
and a valve port 41, as shown in drawing 2 — a bulb — it bent elastically and has the 
tabular valve 43 which can deform, and it ****s so that a valve port 41 may agree in 
the 1st separator 14 at the aforementioned opening 14a, and housing 42 is stopped 44 
and carried out 

[0014] Housing 42 is formed by the square shape member which consists of forging or 
a cast, forms a valve port 41 in the center section, and forms in the side by the side of 
the exhaust air effluence of gas valve seat section 42a which carried out opening of 
the valve port 41 to bulb fixed part 42b which adjoins a valve port 41. This valve seat 
section 42a is formed in the concave curved surface which starts enlarging radius of 
curvature gradually towards the side which counters bulb fixed part 42b from the bulb 
fixed part 42b side, and the stopper of the tabular which regulates the bending by the 
side of the aperture of a tabular valve 43 for end section 43a of a tabular valve 43 — 
a member 46 — ****ing — 45 — bulb fixed part 42b of housing 42 — ******(ing) — 
a stopper — it has prevented that a tabular valve 43 bends too much in an aperture 
side by the member 46 

[0015] the 1st sheet metal with which a tabular vaive 43 is iocated in the upstream of 
an exhaust air gas stream — a member — 43A and the 2nd sheet metal located in a 
downstream — a member — a laminated structure with 43B — it is — both sheet 
metal — end section 43a **** the mutual joint part of Members 43A and 43B, and 
according to 45 — carrying out — bending deformation of a tabular valve 43 — both 
sheet metal — it is made to produce mutual friction of Members 43A and 43B the 
state where the tabular valve 43 bent and it deformed — the 1 st sheet metal of an 
upstream — a member, in 43A, it will sit down to valve seat section 42a, a valve port 
41 will be blockaded, and a tabular valve 43 will be energized by the elastic stability by 
bending deformation of self in this state at a closing side And when it becomes more 
than the place constant pressure by which the exhaust pressure in the 2nd silence 
room 32 is equivalent to the elastic stability of a tabular valve 43, a tabular valve 43 
bends in an aperture side, a valve port 41 is opened, and exhaust gas flows for a 
bypass path, if a tabular valve 43 carries out opening-and-closing vibration by change 
of an exhaust pressure here — both the 1st and 2nd sheet metal — friction between 
member 43A and 43B is produced, and the energy of opening-and-closing vibration is 
diffused as heat energy, therefore oscillating amplification of a tabular valve 43 is 
suppressed, and resonance is prevented 



-5- 



[0016] moreover — for preventing resonance of a tabular valve 43 more effectively — 
both the 1 st and 2nd sheet metal — to make the resonant frequency of Members 43A 
and 43B different from ** is desired then — this operation gestalt — the 1st sheet 
metal — a member — the board thickness t1 of 43A — for example, 0.1 5mm and the 
2nd sheet metal — a member — board thickness t2 of 43B was set to 0.1mm, and it 
has set up so that it may be set to t1>t2 according to this — both sheet metal — the 
1st sheet metal which strikes valve seat section 42a while distinguishing between the 
resonant frequency of Members 43A and 43B and being able to suppress resonance of 
a tabular valve 43 effectively — a member — the endurance of 43A, as a result the 
endurance of a tabular valve 43 can be improved 

[0017] Drawing 3 shows the 2nd operation form of bulb equipment 4, and gives the 
same sign to the same member as the 1 st operation form shown in drawing 2 . the 1 st 
sheet metal located in an upstream with this 2nd operation form as shown in drawing 3 
(A) and drawing 3 (B) — a member — the 2nd sheet metal located in a downstream in 
the area of 43A — a member — it enlarges as compared with the area of 43B, and as 
shown in the peripheral face except the end section 43a side of a tabular valve 43 at 
drawing 3 (C), level difference 43b of the predetermined width of face W (for example, 
1.5mm) is formed according to this, an exhaust air gas stream involves in a level 
difference 43b portion at the time of valve opening of a tabular vaive 43 — having — 
the 1 st sheet metal — a member — 43A — the 2nd sheet metal — a member — the 
force forced on 43B — generating — both the 1 st and 2nd sheet metal — the 
frictional force between member 43A and 43B increases, and a periodic-damping 
property improves 

[0018] Drawing 4 shows the 3rd operation gestalt of bulb equipment 4. The housing 

402 of the bulb equipment 4 of this 3rd operation gestalt Are formed in the shape of 
[ which uses inner circumference space as a valve port 401 ] a square pipe steel, and 
raise the one-side portion of one opening edge of this housing 402, and bulb fixed part 
402b is formed, this — end section 403a of a tabular valve 403, and a stopper — 
enclosure wall 402a which ****s a member 406, ****** by 405 and encloses a tabular 
valve 403 with pipe walls other than bulb fixed part 402b of housing 402 is constituted 
[0019] end section 403a It is what accepts, comes out, joins together and carries out 
a laminating, and changes about Members 403A, 403B, and 403C. this tabular valve 

403 — the 1st or 3rd sheet metal of three sheets — the 1st sheet metal — a member 

— the size which carries out abbreviation agreement of the 403A at a valve port 401 

— carrying out — the length from end section 403a to the other end — the 1 st sheet 
metal — member 403A — the 2nd sheet metal — member 403B and the 3rd sheet 
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metal — a member — the order of 403C — short — carrying out — the downstream 
from the upstream of an exhaust air gas stream — turning — the 1st sheet metal — 
member 403A and the 2nd sheet metal — member 403B and the 3rd sheet metal — a 
member — the laminating is carried out to the order of 403C the time of a tabular 
valve 403 bending in a downstream according to this — these sheet metal — friction 
between Members 403A and 403B and 403C is produced, and vibration declines 
Moreover, the flexural rigidity of a tabular valve 403 becomes low in order towards end 
section 403a to the other end, and the opening property that the opening of a tabular 
valve 403 changes gradually according to the increase in an exhaust pressure can be 
acquired. 

[0020] Drawing 5 shows the 4th operation gestalt of bulb equipment 4. The difference 
between this 4th operation gestalt and the above-mentioned 3rd operation gestalt is 
the 1 st or that the 3rd operation gestalt made reverse built-up sequence of Members 
403A, 403B, and 403C the 3rd sheet metal, the time of a tabular valve 403 being bent 
by the fall of the gas pressure of the upstream of bulb equipment 4 in an upstream 
according to this — sheet metal — friction between Members 403A and 403B and 
403C is produced, and vibration declines 

[0021] Moreover, although it is made to sit down in the thing of the above 1st and the 
2nd operation gestalt in the state where the tabular valve 43 was made to bend and 
transform into valve seat section 42a of housing 42, this invention is applicable also 
like the bulb equipment it was made to sit the valve seat section, without bending and 
making a tabular valve transform. 
[0022] 

[Effect of the Invention] According to this invention, the energy of 
opening-and-closing vibration of the tabular valve by change of exhaust air pressure 
is made to diffuse, and resonance of a tabular valve can be suppressed so that clearly 
from the above explanation. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cutting side elevation of an example of a silencer equipped with the 
bulb equipment concerning this invention 

[Drawing 2] The cutting side elevation of the 1st operation gestalt of bulb equipment 
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[Drawing 3] (A) The cutting side elevation of the 2nd operation gestalt of bulb 
equipment 

(B) The left lateral view of drawing 3 (A) 

(C) The IIIC-IHC line expansion cutting side view of drawing 3 (B) 

[Drawing 4] The cutting side elevation of the 3rd operation gestalt of bulb equipment 

[Drawing 5] The cutting side elevation of the 4th operation gestalt of bulb equipment 

[Description of Notations] 

1 Silencer 

4 Bulb Equipment 

41.401 Valve port 

42.402 Housing 

43.403 Tabular valve 
43a, 403a End section 
43b Level difference 

43A, 43B, 403A-403C sheet metal — member 
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3 \m.W$m Lfc«JBT±»WO» 1 ?I«Cg|5** 4 3 At 
fcWC#JigP4 2 at#ffitT#?L4 1 £HSU Cltf) 
«JBU£*J v . 4 3 ti i ^><r)W*$m K i £ 5itt 

mjt-hx-m trnmrnztiz z t tz&& . * i/c , * 

2MW^3 2rt£7)#mE*W#4 3<7)5Sttfl7C^tffl 

m^. ^4\im&i\x>u^xigMtem%iiz.ifiWL 
tit. zzx\ mtm<v$miz£*)fflR.#4 3immM 

tix&m*m±zti&. 

[0016] ««#4 3<7)*SS- i 0$6*WtR& 

jh-TitCtt. SHI t*20PBWR««4 3A, 4 3BW 

x\ xmmmmx'U. m 1 mm&tf4 3 A<5o^f 1 1 z 

m*-\X0. 1 5mm. f52»«gP«4 3 B<7)^» t2^ 
tfiUtfO. ImmCU, tl>t2(C*iJ:dt:ift5eU 
ClixJciixJf. WM^M¥i4 3 A, 4 3B<7> 
®&»B«cKISS:fttfr, **#4 3tf>&i3*SfrftWfc: 
fPiWC* ^ #MSI54 2 a $:Pn<*5 1 J«SgP»4 

3A(0WAtt. t>V^T{i««#4 3C0WA14$r[6j±T'# 

[0017] 03(±^"^^a4OS52HiiS^.®S:^t 

-cOflP^tftLTV^. C^2HSfe»«-C{±. H3 
(A) ^03 (B) t^-t*a<. ±a«t:fi[IW6*l 
mVxMtt 4 3 A * , TSMUcffi**- & 2 SHRtf 
tt4 3Bcr>mmteimLX±Z < U «*#4 3C0-SS 
I4 3a|R^<MW:. 03 (C) t^-T*D< , 0r 
5g1SW (#J;t«:l . 5mm)«i43b5:ffUU 
i. ifiCintf. «tt*4 3«BH#i*fc:SBR^a[ 
**S3S4 3 b«BHH=*&i&4i , iT » 1 iS^SBff 4 3 A 
^m2jS«g|5»4 3 B icjf WW6A*%£U mi k 
|g 2 <7)M?f 4 3 A , 4 3 B ^c7)m«* A^JP LT 

[0018] m4\vovymm.4<nm3mtmm^inL 
x^h, zcnm3mMmm<r>^)vymw.4<r>j^ i jy 

74 0 2»i. l*ljg^ra5r#?L4 0 1 ktS^^Tttt 

;w^j;y/4 0 2«-MPS 

^5— SaaWJ-SrflJOiBi LX><)V7"ffl£&4 0 2b 
U. Iilt«fK#4 0 3(T>-m&4 0 3 aS^X h 
SE«4 0 6Srfet4 0 5-C^SSa6L. A-)^4 0 2 
W*^I4 0 2 btWtfVNM 7°fiT'^tt#4 0 3 
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5rHdH^S4 0 2aS:ffi^LTV^ 0 
[00 19] CO««#4 0 3ii, mift^M3<D3&. 
<7)mWLUVS403A, 4 03B. 4 0 3C£-Sggfl4 0 

3 acr>A.Tt£H?LTmmLXf$,&h<7)X\ ^lsUggPW 
403A£#?L4 0 lt,Z«terWc?&±ZZtL. -ffiSP 

4 0 3 a*^ffi!Sg|5^T'^$ 1 ««35W4 0 3 
A, SS2jW|5«4 0 3B, fj!3jS8W4 0 3C<DI« 

jf«a5W4 0 3A. ^2^«cgP«4 0 3B s ^3^35 
tt4 0 3C^H(C»«LTV^. ^tt^iixtf . 
#4 0 3 j^8OTKitolRfc£it4»W«*»4 0 3 A. 

4 o 3 b , 403 cfflnmmztktxwmtfwmzti 

4 , «tt*C#4 0 3 COffllf HHS**— *»4 0 3a 
T«tt#4 0 30lME*«aBWK3«W4 J: 3 SrffflgW 

[0020] m5w<^ymm4(7)m4mmmm^^i 
x^i. zcom4mimmk±mi3mmmt<7)tt 

mm±. *l»l»3SHR»tt4 0 3A, 403B. 4 
0 3 C OflUM*£$ 3 HSi^h tiSfcfc LtlZt X'h 

ftTT««#4 0 3#±aW(catr#fc:. Jft£S&tt4 0 
3 A, 403B. 4 0 3Cig<7>]£J8£&tTfEi&#S&t 



[0022] 

[an **pjfc« s > <frzrmmzffi*. h m^m>~ 
[02] wfomam i sawBSfcoawwaH 

[03] ( A ) 2 jS^S^MPJE 

0 

(B) 03 (A) <D*<ffl®0 

(C) 03 (B) <7)inc-iiicnjfc*ca»rffi0 

[04] ^ymm.^m3mmmm<7)&mmmm 
[05] ^)v^mm<m4 mmmowmvmm 

1 ffffiff 

4 A/wygs 

4 1.40 1 #?L 
4 2, 40 2 >\Vi?>? 
4 3. 403 ««# 
4 3a. 4 03a 
4 3b S§£ 

43A. 43B, 403AM03C fflfcMtt 
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[02] 



[04] 
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